COVER Over time, natural selection has led to the formation of well-adapted structures and highly efficient biological mechanisms. Scientists and engineers are continually amazed by the unique structures, morphologies and functions of biological materials, and draw inspiration from nature in their innovations. Interfacial materials with desirable properties and functions have attracted tremendous attention because of their theoretical importance and wide variety of applications in industrial, military, biomedical and domestic fields. There has been growing interest in using biomaterials with subtle hierarchical structures as biotemplates to fabricate smart, multifunctional interfacial materials. As one of the most complicated three-dimensional periodic substrates in nature, the butterfly wing has become a popular biomimetic template because of its outstanding characteristics in terms of structural coloration (iridescence), aerodynamic performance, chemical recognition ability, and heat dissipation efficiency. This work reveals that the cooperation between the multiscale surface structures and hydrophobic composition of butterfly wings is probably the origin of their low adhesive superhydrophobicity and excellent self-cleaning ability. The structure of butterfly wings may be mimicked in technologies that contribute to the next generation of bioinspired materials and devices such as intelligent microcontrollable interfaces, novel microfluidic channels, anisotropic wetting substrates, and nanoscale dust-free coatings. The cover image shows the colorful butterflies in northeast China and the multi-dimensional microstructures on the wing surface (see the article by Yan Fang et al. on page 256). Quantum simulation is one of the most important applications of quantum computers. Unlike full-scale quantum computing where hundreds of qubits are required, quantum simulation can be performed at small-scale quantum information processing system. In a recent work A classical ratchet is a spatially periodic rotor in which the directed motion of particles can be realized without a bias force. Similarly, in a quantum ratchet, a quantum particle is directed evolved under apparent no bias force. Quantum ratchet effect has attracted much attention recently. The effect may exist in many quantum systems [2] , and it was demonstrated with cold atoms in optical lattice [3] . This quantum effect plays a crucial role in many related studies, such as dynamical localization, quantum resonance, and quantum chaos, and has potential applications in solving the evolution of wave functions.
Researchers in USTC elaborately created a delta-kicked Hamiltonian quantum ratchet [4] in an all-optical system, and this quantum rotor is driven by Hamiltonian chaos, in the absence of noise. Directed motion and quantum resonance are observed. They constructed successfully a delta-kicked potential for light by a phase mirror which is the key of the periodically flashing potential in the experiment and the potential is determined by the etched depth of the phase mirror. The quantum particle is the photons which are reflected between a plane mirror and the phase mirror, and these photons encounter the phase mirror again and again with a certain temporal interval. In order to obtain the momentum information, they use skillfully a cylindrical lens to convert the pattern of the position distribution into that of the momentum distribution on the focal plane of the lens. They eventually successfully observed the quantum ratchet and quantum resonance in the experiment in the momentum and kinetic energy space with photons. Since the experiment is performed using classical light, the effects can be even observed with a naked eye for up to 22 steps. Compared to the massive quantum ratchet, photons have longer wavelength which provides longer spatial period and makes the quantum ratchet easier to control and measure.
Light is easy to be coherently controlled and detected. The approach and the result provided here are significant to simulate other quantum phenomena.
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